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Abstract
Background: Maternal mortality is highest in sub-Saharan Africa. In Uganda, the WHO- MDG 5 (aimed at reducing
maternal mortality by 75 % between 1990 and 2015) has not been attained. The current maternal mortality ratio
(MMR) in Uganda is 438 per 100,000 live births coming from 550 per 100,000 in 1990. This study sets out to find
causes and predictors of maternal deaths in a tertiary University teaching Hospital in Uganda.
Methods: The study was a retrospective unmatched case control study which was carried out at the maternity unit
of Mbarara Regional Referral Hospital (MRRH). The sample included pregnant women aged 15–49 years admitted to
the Maternity unit between January 2011 and November 2014. Data from patient charts of 139 maternal deaths
(cases) and 417 controls was collected using a standard audit/data extraction form. Multivariable logistic regression
analysis was used to assess for the factors associated with maternal mortality.
Results: Direct causes of mortality accounted for 77.7 % while indirect causes contributed 22.3 %. The most
frequent cause of maternal mortality was puerperal sepsis (30.9 %), followed by obstetric hemorrhage (21.6 %),
hypertensive disorders in pregnancy (14.4 %), abortion complications (10.8 %). Malaria was the commonest indirect
cause of mortality accounting for 8.92 %. On multivariable logistic regression analysis, the factors associated with
maternal mortality were: primary or no education (OR 1.9; 95 % CI, 1.0–3.3); HIV positive sero-status (OR, 3.6; 95 % CI,
1.9–7.0); no antenatal care attendance (OR 3.6; 95 % CI, 1.8–7.0); rural dwellers (OR, 4.5; 95 % CI, 2.5–8.3); having
been referred from another health facility (OR 5.0; 95 % CI, 2.9–10.0); delay to seek health care (delay-1) (OR 36.9;
95 % CI, 16.2–84.4).
Conclusions: Most maternal deaths occur among mothers from rural areas, uneducated, HIV positive, unbooked
mothers (lack of antenatal care), referred mothers in critical conditions and mothers delaying to seek health care.
Puerperal sepsis is the leading cause of maternal deaths at Mbarara Regional Referral Hospital. Therefore more
research into puerperal sepsis to describe the microbiology and epidemiology of sepsis is recommended.
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Background
Maternal death is the death of a woman while she is
pregnant or within 42 days of termination of pregnancy,
irrespective of the duration and sites of the pregnancy,
for any cause related to or aggravated by the pregnancy
or its management, but not from accidental or incidental
causes. Direct maternal death is the death of a woman
resulting from obstetric complications of pregnancy, labor
and puerperium; from interventions, omissions or incor-
rect treatment; or from a chain of events resulting from
any of the above while indirect maternal death is the death
of a woman resulting from a previously existing disease or
a disease that developed during pregnancy and was not
due to direct obstetric causes but was aggravated by the
physiological effects of pregnancy [1, 2]. The global Mater-
nal Mortality Ratio (MMR) is 210. [3, 4]. Comparably, the
MMR reported for low resource settings such as sub-
Saharan Africa is 500 while the developed countries, the
rates are 16 maternal deaths per 100,000 live births. Des-
pite global reduction in the MMR since the year 1990; the
MMR is 15 times higher in low- resource countries than
the resource rich countries [5, 6].
Low resource countries account for 99 % (286,000) of
the global maternal mortalities with sub- Saharan Africa
responsible for the bulk of the maternal deaths and ac-
counting for 62 % followed by southern Asia at 24 %. In
Uganda, there has been a slow decline in maternal mor-
tality ratio (MMR) between 1990 and 2010 (from 550 in
1990 to 438 in 2012). Almost half of deliveries (52 %) in
Uganda occur in health facilities and 59 % of all deliver-
ies are assisted by a skilled birth attendant. The percent-
age of skilled attendance at birth has risen from 42 % to
at least 59 % over the last 10 years. About 47 % of women
attend at least 4 Antenatal Care (ANC) visits: while the
adolescent birth rate is 134.5/1,000 births while the ANC
HIV prevalence rate stands at 6.5 % [7, 8].
The causes of mortality vary and predictors of these
maternal deaths in the Ugandan setting are largely un-
known. For every woman who dies, about 30 women de-
velop obstetrical near misses [9, 10]. Programs focusing
on increasing health facility deliveries need to ensure
that pregnant woman within the facility have quality
health care during the antepartum, intrapartum and post-
partum periods. Some of these interventions include im-
proving on the understanding, attitudes and skills of the
health care providers, improved involvement of the
women in quality of care processes, ensuring implementa-
tion of evidence-based care and improving the referral
systems [11].
Thaddeus Sereen and Deborah Maine in 1994 described
three delays: Delay one (Delay to decide to make a deci-
sion to find health service), second delay (Delay to get to
care) and third delay (Delay to access health care when at
the health facility). For every maternal death that occurs,
there is a one or more delays implicated. Many of these
maternal deaths are preventable [12]. HIV/AIDS has be-
come a major contributor to mortality especially where its
prevalence is high.
Residence affects maternal health outcomes and may
be associated with access to better learning opportun-
ities, better financial status, better birth spacing, good
accessibility to relevant information and health services,
independence of decision making by the women, [13].
The education of the mother improves the mother’s
socio-status, enhances their capability to make autono-
mous decisions and has been found to be a facilitator for
improved health care access and a factor that enhances
women’s ability to deliver from a health facility [14, 15].
Knowledge of the common causes and factors associ-
ated with mortality and morbidity in these women in
our setting will help us tailor our preventive and treat-
ment measures so as to be able to contribute towards
improved maternal health outcomes. The aim of the
study was to find out the causes and factors that influ-




It was a retrospective unmatched case control study.
Setting
It was carried out on maternity ward of Mbarara
Regional Referral Hospital, a public hospital found in
Mbarara District. The Hospital registers about 12,000
deliveries annually and has cesarean section rate of
40 %.
Selection and definition of cases
The cases were maternal deaths and these were retro-
spectively collected from the charts of mothers who
died on maternity ward and qualified as maternal
deaths.
Selection and definition of controls
Controls were mothers who were admitted to the Mater-
nity ward at MRRH for pregnancy related consultations
such as abortion care, ectopic pregnancy managevment,
vaginal and operative delivery care, Antepartum compli-
cations, and Post-delivery complications during the
period January 2010-November 2014. The controls were
mothers who did not die but survived and were dis-
charged home alive. Information was retrospectively ob-
tained from charts of these mothers. The charts were
randomly selected.
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Sample size and power calculation
The sample sizes calculated for the study were 139 for
the cases and 417 for the controls and these were
adequate to achieve an 80 % power [16–20].
Study variables
Dependent variable
The dependent variable (primary outcome) was maternal
death. Direct obstetric death variables included obstetrical
hemorrhage (antepartum hemorrhage and postpartum
hemorrhage), postpartum sepsis, spontaneous or induced
abortion, hypertensive diseases, obstructed labor, rup-
tured uterus, embolism and anesthetic complications.
The Indirect obstetric death variables included, but not
limited to, anemia, HIV, cardiac diseases, diabetes, renal
disease, and malaria.
Independent variables
The independent variables included the following: Age
in years; Educational status (Post-primary or Primary/no
education); Residence type; Referral status (referred or
Not referred); Parity (Prime para-those who have deliv-
ered once, multi-para- between 2 and 4 deliveries,
Grand-multipara- > 5 deliveries); HIV sero-status (Posi-
tive or negative); The three delays. Data was collected
from these variables for a period of four (4) months by
the research team.
Statistical analysis
The data was analyzed using SPSS statistical software,
version 20 (SPSS, Chicago, IL, USA). Cross tabulations
conducted to obtain descriptive statistics were presented
as frequencies, percentages and Pearson Chi-square sta-
tistics. Variables with p-value <0.1 at bivariable analysis
were included in multivariable model. Odds ratios and
the corresponding 95 % Confidence Intervals were pre-
sented and significance was accepted at p < 0.05.
Quality assessment of the data
An independent Obstetrician, not part of the research
team checked the completed data forms.
Study limitations
The information collected was hospital data and there-
fore detailed community factors would not easily be
assessed as no verbal autopsy was done on these particu-
lar cases. The data was also retrospective and therefore
verification of certain aspects of data was difficult since
we relied on information found in the charts, some of
which was not of very good quality. Information about
the age group with one of the highest risk of pregnancy
complications and poor obstetrical outcomes (10–14 years)
was not collected and analyzed [4].
Ethical clearance
Was obtained ethical clearance from department of ob-
stetrics and gynecology and Mbarara University of Sci-
ence and Technology Institutional Research Committee.
Results
Causes of maternal deaths
Puerperal sepsis (30.9 %) was the leading cause followed
by post- partum hemorrhage (21.6 %). The abortion
complications included post-abortion septic shock and
hemorrhage and these constituted 10.8 % while hyper-
tensive disorders contributed 14.4 %. Majority of the
mothers with hypertensive disorders had eclampsia and
pre-eclampsia. The commonest cause of indirect mater-
nal deaths was malaria contributing 40 % of all indirect
maternal deaths. This is shown in Table 1.
Socio-demographic profiles and bivariable logistic
regression
Majority of the women were married (82.7 % and 81.5 %
respectively), the proportion of women among the cases
who had attained primary or no education were higher
at 61.9 % compared to the controls (31.9 %). Majority
of the women constituting the controls were urban
dwellers (65.5 %) compared to only 21.6 % among the
cases. About 64 % of the cases were referred while only
21.8 % were referred among the controls; the HIV rates
were higher in the cases compared to the controls (34.5
and 15.6 % respectively). In both the cases and the con-
trols, the rates of the first delay were high (94.2 and
72.2 %) while delay-2 (delay to reach health care) was
highest in the cases compared to the controls (77 and
38.8 % respectively) (Tables 2).
Discussion
Causes of maternal death
In our study, the direct causes contributed 77.7 % while
the indirect for the remaining 22.3 %. Puerperal sepsis
(30.9 %) was the leading cause followed by post- partum
Table 1 Causes of Maternal Mortality at Mbarara Regional
Referral Hospital
Cause of death Number (%)
Direct
Puerperal sepsis 43 (30.9)
Hemorrhage 30 (21.6)
Abortion complications 15 (10.8)
Hypertensive diseases in pregnancy 20 (14.4)
Indirect causes
Severe malaria 12 (8.92)
Anemia 06 (4.46)
Others 12 (8.92)
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hemorrhage (21.6 %). This is in contrast with results
from other studies and reports that show postpartum
hemorrhage as the commonest cause of maternal deaths
globally [21]. This difference is probably due to the fact
that antibiotics are readily available for use in mothers
that need them for prophylaxis and treatment to prevent
sepsis while in our setting, the availability of such antibi-
otics is erratic and therefore the advantage conferred
upon the mothers by the antibiotics is lost. Even when
antibiotics are available, sepsis remains one of the com-
monest direct causes of death. Infections are gaining the
first place in countries that had bleeding as the leading
cause such as in Uganda and also in other countries
where hypertensive disorders were the leading cause of
maternal mortality. This seems to be a trend, not only
for the ease in obtaining or not of antibiotics but by
Table 2 Socio-demographic profiles and bivariable logistic regression
Variable Cases n(%) Controls n(%) COR (95 % CI) p-value
Age
a) 15–24 50 (36.0) 203 (48.7) 1.9 (0.9–3.8) 0.079
b) 25–34 71 (51.1) 177 (42.4) reference
c) >34 34 (12.9) 37 (8.9) 2.8 (0.9–9.5) 0.089
Education level
a) Post-Primary 53 (38.1) 254 (60.9) reference 0.085
b) Primary or no education 86 (61.9) 163 (39.1) 1.7 (0.9–3.1)
Residence type
a) Urban 30 (21.6) 273 (65.5) reference <0.001
b) Rural 109 (78.4) 144 (34.5) 4.5 (2.4–8.3)
Marital status
a) Married 115 (82.7) 340 (81.5) reference 0.998
b) Not Married 24 (17.3) 77 (18.5) 1.0 (0.4–2.4)
Referral status
a) No 50 (36) 326 (78.2) reference <0.001
b) Yes 89 (64) 91 (21.8) 5.4 (2.9–10.0)
HIV sero-status
a) Negative 91 (65.5) 352 (84.4) reference 0.001
b) Positive 48 (34.5) 65 (15.6) 3.4 (1.6–6.9)
Parity
a) Primi-para 45 (32.4) 132 (31.7) reference
b) Multi-para 57 (41.0) 168 (40.3) 1.2 (0.5–2.4) 0.712
c) Grand Multi-para 37 (26.6) 117 (28.1) 0.6 (0.2–1.4) 0.212
Antenatal Care attendance
a) Yes 79 (56.8) 318 (76.3) reference <0.001
b) No 60 (43.2) 99 (23.7) 3.6 (1.8–7.0)
Delays
a) Delay-1
Yes 8 (5.8) 116 (27.8) 32.6 (13.5–78.6) <0.001
No 131 (94.2) 301 (72.2) Reference
b) Delay-2
Yes 32 (23) 107 (77) 255 (61.2) 1.4 (0.7–2.8) 0.281
No 162 (38.8) reference
c) Delay-3
Yes 81 (58.3) 293 (70.3) 0.9 (0.5–1.7) 0.811
No 58 (41.7) 124 (29.7) reference
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improvement in the handling of cases of hemorrhage
and hypertension, which were the focus of maternal
mortality over the last 15 years.
Obstetric hemorrhage is responsible for 27 % of the
global causes of maternal deaths while sepsis accounts
for 11 % [1]. In a related study at Mulago Hospital, ob-
stetric hemorrhage and puerperal sepsis contributing
30.9 and 12.8 % respectively [22].
Severe pre-eclampsia/eclampsia and abortion compli-
cations (post abortion sepsis and hemorrhage) accounted
for 14.4 and 10.8 % of deaths respectively. This is com-
parable to the WHO 2014 maternal mortality report by
Say L which found that hypertensive disorders in preg-
nancy and abortion complications accounted for 14 and
8 % respectively [6]. This could be due to the fact that
pregnancy induces similar physiological changes in all
women irrespective of location and habitation and that
complications arising from hypertensive disorders of
pregnancy contribute to poor outcomes both in the low
and well-resourced countries.
The commonest indirect cause of death was malaria
which caused 8.92 % of the overall total deaths. The
south western region of Uganda is endemic for malaria
and this could explain the high mortality associated with
malaria. This is however lower than rates reported in
other Countries such as Nigeria where a country report
by JHPIEGO, 2013 stated that malaria accounts for
11 % of all the country’s maternal death causes. This
could be explained by the possibility of having more
resistant falciparum malaria strains in West African
Countries like Nigeria compared to Uganda and also
the ready availability of antimalarial drugs for treating
of malaria.
Factors associated with maternal deaths
In our study, HIV positive women had a higher risk of
dying compared to their HIV negative counterparts. This
is comparable to other studies done elsewhere such as
the study done in Mulago National Referral Hospital to
evaluate the independent predictors of maternal mortal-
ity where they found that HIV/AIDS infection was pre-
dictive of maternal mortality (OR, 5.1; 95 % CI 2–12.8).
A study in Rakai by Sewankambo et al, 2000 also found
5.4 odds of dying in HIV positive mothers compared to
those who were HIV uninfected. The rate of HIV infec-
tion in the cases was higher than in the controls (34.5
and 15.6 % respectively). HIV infection has also been
found to impact on pregnancy related outcomes. HIV
positive women are eight times more likely to have a ma-
ternal death compared to HIV negative women [23, 21]. It
is possible that HIV/AIDS lowers the body’s immunity
and therefore the body’s ability to fight off opportunistic
infections (Table 3).
It was also found out that lack of antenatal care in-
creased the risk of maternal death (OR, 3.6; 95 % CI
1.8–6.9). Lack of antenatal care has been found in
other studies as a predictor of maternal death (OR,
4.0; 95 % CI 1.3–9.2) [22]. Mothers who lack antenatal
screening are predisposed to poor maternal obstetrical
outcomes because they present late in very critical
states with complications. Women in low resource set-
tings are likely to miss out on important antepartum
care schedules due to difficulties in accessing the
health facilities.
Death was higher in women with less than post-primary
education (OR, 2.3; 95 % CI, 1.2–4.2). The relationship be-
tween level of education and obstetrical outcomes has cor-
respondingly been found in other studies. Educational
level of women especially in low resource countries still
remains a challenge [24, 25]. It is probable that the higher
the level of education, the higher the opportunity of learn-
ing the health risks and therefore present for early screen-
ing. This helps to identify pregnancy complications early
and therefore make strategies for minimizing adverse out-
comes in mothers who present early and more regularly
for antenatal care.
Being referred was from the peripheral health facil-
ities was associated with a higher risk of dying (OR, 5.8;
95 % CI, 3.0–11.0). Other studies have showed that pa-
tients who are referred from lower health facilities are
usually in critical states and their outcomes are poorer
as compared to those not referred. [26]. Being referred
from a peripheral health facility in critical condition is
associated with poor obstetric outcomes, including
mortality [19, 20].
The odds of death among mothers who were rural
dwellers were higher compared to those who were stay-
ing in urban areas (OR, 3.8; 95 % CI, 2.0–7.0). There is a
Table 3 Multivariable Logistic Regression table showing factors associated with maternal deaths
Variable Cases n(%) Controls n(%) cOR (95 % CI) aOR (95 % CI) p-value
Rural dwellers 109 (78.4) 144 (34.5) 4.5 (2.4–8.3) 4.5 (2.5–8.3) <0.001
Being referred 89 (64) 91 (21.8) 5.4 (2.9–10.0) 5.0 (2.8–9.2) <0.001
Primary or no education 86 (61.9) 163 (39.1) 1.7 (0.9–3.1) 1.9 (1.0–3.3) 0.037
No Antenatal Care (ANC) attendance 60 (43.2) 99 (23.7) 3.6 (1.8–7.0) 3.6 (1.9–6.9) <0.001
Delay to decide to seek health care (delay 1) 131 (94.2) 301 (72.2) 32.6 (13.5–78.6) 36.9 (16.2–84.4) <0.001
HIV positive sero-status 48 (34.5) 65 (15.6) 3.4 (1.6–6.9) 3.6 (1.9–7.0) <0.001
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difference in maternal health outcomes as among rural
dwellers compared to urban dwellers. Residence affects
maternal health outcomes and urban residence may be
associated with access to better learning opportunities,
better financial status, better birth spacing, better acces-
sibility to relevant information and health services, inde-
pendence of decision making by the women, [13].
Mothers who delayed to seek health care had a higher
risk of death (OR, 37.8; 95 % CI, 15.3–93.4). Some stud-
ies have found out that the delay to make a decision to
seek care significantly impacts on health outcomes. In a
study in Liberia, one of the factors found was self-
treatment and failure to seek formal health care assist-
ance and instead relying on traditional remedies [27].
Conclusions
Most maternal deaths are seen in patients who are rural
dwellers, have less than post primary education, HIV
positive, referred and delay to seek health care. Puer-
peral sepsis is the commonest cause of maternal deaths.
Delay to seek care is a very important factor contribut-
ing to poor obstetrical outcomes. HIV/AIDS has be-
come a major contributor to mortality especially where
its prevalence is high.
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